Eicosapentaenoic acid utilization by bovine aortic endothelial cells: effects on prostacyclin production.
We have investigated whether the presence of other fatty acids in physiologic amounts will influence the effects of eicosapentaenoic acid on cellular lipid metabolism and prostaglandin production. Eicosapentaenoic acid uptake by cultured bovine aortic endothelial cells was time and concentration dependent. At concentrations between 1 and 25 microM, most of the eicosapentaenoic acid was incorporated into phospholipids and of this, 60-90% was present in choline phosphoglycerides. Eicosapentaenoic acid inhibited arachidonic acid uptake and conversion to prostacyclin (prostaglandin I2) but was not itself converted to eicosanoids. Only small effects on the uptake of 10 microM eicosapentaenoic acid occurred when palmitic, stearic or oleic acids were added to the medium in concentrations up to 75 microM. In contrast, eicosapentaenoic acid uptake was reduced considerably by the presence of linoleic, n-6 eicosatrienoic, arachidonic or docosahexaenoic acids. Although a 100 microM mixture of palmitic, stearic, oleic and linoleic acid (25:10:50:15) had little effect on the uptake of 10 or 20 microM eicosapentaenoic acid, less of this acid was channeled into endothelial phospholipids. However, the fatty acid mixture did not prevent the inhibitory effect of eicosapentaenoic acid on prostaglandin I2 formation in response to either arachidonic acid or ionophore A23187. An 8 h exposure to eicosapentaenoic acid was required for the inhibition to become appreciable and, after 16 h, prostaglandin I2 production was reduced by as much as 60%. These findings indicate that the capacity of aortic endothelial cells to produce prostaglandin I2 is decreased by continuous exposure to eicosapentaenoic acid. Even if the eicosapentaenoic acid is present as a small percentage of a physiologic fatty acid mixture, it is still readily incorporated into endothelial phospholipids and retains its inhibitory effect against endothelial prostaglandin I2 formation. Therefore, these actions may be representative of the in vivo effects of eicosapentaenoic acid on the endothelium.